Introduction: Patient dropouts negatively affect study cost and validity of study results. Objectives: To investigate the attrition rate and reasons for patient discontinuations at a cardiovascular trial site in South Africa. Methods: Studies conducted over the past 10 years were randomly selected and retrospectively examined for attrition rates and reasons for patient discontinuation. Results: A total of 50 studies with a duration ranging from 3 to 45 months were examined. A total of 1386 patients were randomized. Of these, 88.9% completed all scheduled study visits, resulting in a mean 11.1% (n = 154) attrition rate. Reasons for discontinuation included death (39.6%), withdrawal of consent (33.1%), adverse events (22.7%), and relocation (4.5%). There were no patients lost to follow-up.
Introduction
"Patient recruitment and retention in clinical trials is widely recognized as the leading bottleneck in the new drug development pipeline, and it is likely to remain an area of heightened concern." 1 Each patient enrolled in a clinical trial represents a significant amount of time, effort, and other resources. 2 Patient dropouts and those lost to follow-up after recruitment negatively affect study duration, study cost, and the generalizing of study results, which may result in a delay in the drug's regulatory approval. 2 High patient attrition rates also pose a risk to the interpretation and validity of the intended research findings. [2] [3] [4] Furthermore, the cost to recruit a patient is significantly higher than to retain an existing patient in a clinical trial. 5 Reported patient attrition rates range from 15% to 40% of enrolled subjects depending on the therapeutic area, investigational drug, inclusion/exclusion criteria, and patient characteristics. 4, 6 Disappointing statistics show that as many as 26% of patients drop out after providing consent. 7, 8 A recent study conducted at a Texas medical school retrospectively analyzed 541 randomly selected charts from clinical trials conducted between 2000 and 2006. 9 This study reported an attrition rate of 52%. Common causes cited for patients' failure to complete a study often reflect issues related to competing life demands, logistical problems, demands of the study, and lack of motivation. 2 The most commonly cited explanations for failure to complete the study are stress related and involve family care responsibilities and interference with work. 10 Dropouts occur when patients' perceived time and effort invested in a study outweigh the perceived benefits of being in a study.
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Objective
The primary objective of this study was to investigate the attrition rate at our site and, secondly, to ascertain the reasons for patient discontinuation in order to implement corrective action in the future.
Methodology
This study was carried out by TREAD Research, a site-managed organization based within an academic hospital in the Western Cape, South Africa. Phase III cardiovascular studies that had been conducted over the past 10 years were randomly selected and retrospectively examined for attrition (dropout) rates. In this study, "attrition rate" is used to describe patient discontinuations for any reason, whereas "lost to follow-up" is used to describe a specific situation where the site has no idea as to the whereabouts and/or outcome of the patient, despite at least three documented attempts to contact them. The attrition rates in this study were obtained from the local regulatory agency's 6-monthly progress report documents. In these documents, salient data pertaining to patient recruitment and retention are recorded by the investigator and submitted to the regulatory agency biannually. Investigators are required to indicate patients who withdraw prior to trial completion and specify the reason for their withdrawal as being either due to "lost to follow-up", "withdrawal of consent", "patient relocated", "worsening of condition", or "death". Data were entered into an Excel spreadsheet, and descriptive statistics were used to analyze the data in order to obtain a mean overall attrition rate as well as the percentage attrition per reason for discontinuation.
Results
The progress reports from 50 studies were examined. The duration of these studies ranged from a minimum of 3 months to a maximum of 45 months (3.75 years). A total of 1386 patients had been randomized to the 50 studies. Of these, 1232 patients (88.9%) completed all their scheduled study visits as per protocol. There was thus a mean 11.1% (n = 154) attrition rate for the 50 studies combined.
The various reasons for discontinuation are presented in Table 1 . Death was responsible for 39.6% of subject discontinuations, withdrawal of consent for 33.1%, adverse events (worsening of condition) for 22.7%, and relocation for 4.5%. There were no patients reported as being lost to follow-up.
Discussion
The main finding of this study was that the site's mean overall attrition rate was 11.1%. Death was the main reason for discontinuation (39.6%), followed by withdrawal of consent (33.1%) and adverse events (22.7%). A minor percentage of patients discontinued due to relocation (4.5%). There were no patients reported as being lost to follow-up.
The results of this study showed a far better mean attrition rate than those previously reported in the literature, where dropout rates varied from 15% to 40%. 4, 6 However, it is important to state that discontinuation rates may vary depending on the therapeutic area, investigational drug, inclusion/exclusion criteria, and patient characteristics. 6 Death was the predominant reason for discontinuation (39.6%), as reported by this analysis. Almost a quarter of discontinuations (22.7%) were due to adverse events or worsening of condition. Both these findings can best be explained by the nature of the studies conducted at this site, namely cardiovascular endpoint-driven trials where the patient population is seriously ill.
A total of 33.1% of patients withdrew consent. This is similar to the 26% reported previously in the literature. 7, 8 A subset analysis of the 6-month withdrawal of consent showed that of the 33.1% who withdrew consent, 37.3% withdrew in the first month, and 23.7% in the second and third months. Thus, 61% of the informed consent withdrawals occurred in the first 3 months. This finding emphasizes the importance of the informed consent process and allowing patients the time to consider participation and time to ask questions so that they fully understand the scope of the study and their role. In addition, the informed consent form (ICF) itself plays a major role in the process, and it has been 
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A South African cardiovascular trial site's patient retention rates reported that the complexity of the ICF is a major barrier to comprehension for many patients. 11, 12 A small percentage (4.5%) of discontinuations was due to patients relocating. This is an inevitable component in our local migratory society. Historically, South Africa's labor force has been a migratory one, moving from rural areas to cities in search of employment. Commendably, sponsors are often prepared to cover additional travel costs to ensure that patients remain in the study. Alternatively, patients are often able to continue their participation at sites closer to their new location. In this study, four of the seven patients who relocated were transferred to other sites within the country.
The most encouraging finding for our site was that no patients were lost to follow-up. It has been reported that as many as 80% of study failures are caused by the inability of research sites to find and enroll sufficient patients; these trials fail not because of the drug but because the trial's patient recruitment and retention goals were not achieved. 13 A major pharma company recently analyzed the findings of a $2 million retention program. 13 The program retained close to 700 study subjects who had been at risk of dropping out and resulted in a three times greater performance rate. The monetary saving of retaining these patients exceeded $10 million, not including the value of stronger data for analysis. 13 Many potential retention problems can be prevented or minimized before the patient is enrolled, and patient retention begins at the very first study visit. 5 It is of utmost importance to understand the patient population. Understanding the various underlying motivators for each patient is the first step to ensuring that a patient's study expectations are met.
3,5 A recent study investigated patients' motivations for participating in a trial.
14 This study reported that access to medical care and making a contribution to scientific knowledge are two of the most common motivations for participation in cardiovascular clinical trials, and the role of remuneration is relatively unimportant.
14 Furthermore, patient retention is a team effort, and all staff members of the site contribute to retaining patients on a trial. The principal investigator's involvement on a continual basis demonstrates the physician's interest in a patient's wellbeing and builds their trust in the research process. 5 Additionally, there is no doubt that study coordinator turnover can affect patient retention, as continuous turnover impedes the ability of site staff to build lasting relationships with study patients. 5 Some of the more common tips used at this site to improve retention include collecting as many contact details for the patient as possible, making visits special (by ensuring that there is a welcoming waiting room, that tea/coffee are provided, being supportive of patients and their condition), maintaining regular contact with patients, supplying them with a 24-hour contact number, and organizing extra visits if necessary. Retention gifts also help make patients feel valued. Unpublished data from this unit support the idea that retention gifts do not influence patients to participate in a clinical trial but do motivate their participation. It is also important to be aware of 'red flags', which may be early indicators of patients who are potentially losing interest in the study. These include missed visits, failure on the patient's behalf to return phone calls, complaints about site visits, and impatience during visits. 5 It is crucial to remember that keeping patients motivated in a clinical trial is a continuous process.
3,5
Conclusion
Data consistently reveal that recruitment and retention issues have the greatest impact on clinical trial costs. 13 Despite the importance of retention to study costs and data interpretation, it has only now started to receive specific attention in the clinical trial industry. The low attrition rate for this site and the absence of any patients who were lost to follow-up are the result of a dedicated and continuous retention plan in which each site staff member has a crucial role to play in keeping patients motivated and interested in participating in a clinical trial. The Open Access Journal of Clinical Trials is an international, peerreviewed, open access journal publishing original research, reports, editorials, reviews and commentaries on all aspects of clinical trial design, management, legal, ethical and regulatory issues, case record form design, data collection, quality assurance and data auditing methodologies. The manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors. 
